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Copley Pharmaceutical Inc.
Attention: W.E. Brochu, Ph.D.
Canton Commerce Center

25 John Road, Canton, MA 02021

Dear Dr. Brochu:

This is in reference to your abbreviated new drug application
dated July 5, 1994, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Procainamide
Hydrochloride Extended-release Tablets USP, 1000 mg.

Reference is also made to your amendment dated October 26, 1995,
April 19 1996 and June 14, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Procainamide HCl Extended-release Tablets USP,
1000 mg, are bioequivalent and, therefore, therapeutically
equivalent to those of the listed drug (Procan SR™ Tablets,

1000 mg, of Parke-Davis, Division of Warner Lambert Co.).

Your dissolution testing should be incorporated into the
stability and quality control program using the same method
proposed in your application. The "interim" dissolution test and
tolerances are:

Meets USP Drug release Test 5:

Time % released
Acid stage: 1 hour: between

Buffer stage: 4 hours: between
6 hours: between
8 hours: NLT

The interim dissolution specifications should be finalized by
submitting a supplemental application containing dissolution data
for the first three production size batches produced post-
approval. The supplemental application should be submitted under
21 CFR 314.70 (c) (1) when there are no revisions to the interim



specifications or when the final specifications are tighter than
the interim specifications. In all other instances the
supplemental appllcatlon should be submitted under 21 CFR 314.70

(b) (2) (ii). -

We remind you that you must comply with the requirements for an
approved abbreviated new drug application described in 21 CFR
314.80-81.

The material submitted is being retained in our files.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission. We call your
attention to 21 CFR 314.81(b) (3) which requires that materials
for any subsequent advertising or promotional campaign be
submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours, y .

C Ml /”//’3/7;
Aéer L. Williams, M.D.

Deputy Center Director for

Pharmaceutical Science
Center for Drug Evaluation and Research
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12.

13.

CHEMISTRY REVIEW NO#3

ANDA 40-111

NAME AND ADDRESS O PPLI T
Copley Pharmaceutical Inc.
Attention: Jerome P. Skelly, Ph.D.
Canton Commerce Center

25 John Road, Canton, MA 02021

LEGAL BASIS FOR SUBMISSION

Procan SR, 1000 mg Parke Davis (Division of Warner Chilcott).
There are no patents listed for this tablet. Exclusivity has
not been granted for Procan Extended-release tablets.

SUPPLEMENT (s) 6. PROPRIETARY NAME

NA NA

NONPROPRIETARY NAME 8. SUPPLEMENT(s) PROVIDE(s) FOR:
Procainamide Hydrochloride NA

AMENDMENTS AND OTHER DATES:

Firm:

July 5, 1994: Original Submission
May 8, 1995: Amendment

April 18, 1996: Bio amendment
June 14, 1996: Amendment

FDA:

August 19, 1994: Acknowledgement letter
January 23, 1995: Deficiency letter
September 14, 1995: Bio. deficiency letter
November 8, 1995: Deficiency letter

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Antiarrhythmic Rx

RELATED IND/NDA/DMF(s)

DOSAGE FORM 14. POTENCY
Extended-release Oral Tablet 1000 mg



15.

ANDA#40111
Page 2 of 15

CHEMICAL NAME AND STRUCTURE

Procainamide Hydrochloride USP
C,:H,,N;0.HCl; M.W. = 271.79

\ - 7
/" \ / * o
] /"_\_—' /_

p-Amino-N-[2-(diethylamino)ethyl]benzamide monohydrochloride.

16.

17.

18.

19.

CAS [614-39-1]

RECORDS AND REPORTS
Debartment Certification is submitted on page 5.

Procainamide Hydrochloride Extended Release Tablets 750 mg
approved on 3/23/87. The formulation of Copley Procainamide
HCl Extended-release Tablet USP, 750 mg (89-438) is
proportional to that of the 1000 mg strength. (500 mg 88-974
approved on July 22, 1985).

COMMENTS

The application is approvable pending receipt of acceptable
EER.

CONCLUSIONS AND RECOMMENDATIONS
The application can be approved based on acceptable EER.

REVIEWER: DATE COMPLETED:
Sema Basaran, Ph.D. 11-8-96
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500 = NDC 38245-188-50.

Procainamide Hydrochioride
Extended-relaase Tablets, USP,
750 mg (cepsule-form, tan,
scorsd, debossed

follows:
38245-114-10" and Bottles of
500 - NDC 38245-114-50.
Procainamide Hydrochioride
Extonded-release Tablets, USP,
1000 mg (capsile-form, red,
, flm-costed, debossad
Copley 117) are supplied as fol-
lows: Botties of 100-NDC
38245-117-10 and Bottles of
250 - NDC 38245-117-25.
Storage Condltions:
Protact from moisture. Store at
controlied room temperature
15°-30°C {58°-06°F).
CAUTION: Federal law pro-
hibits dispensing without

pre-
wcription.
Revised: January 1996
LEASD0000

Manutactured by:

PHARMACEUTICAL, INC.
Canton. MA 02021
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folows: Botties of 100 — NDC
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Procainamide  Hydrochloride
Extonded-release Tablets, USP,
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soored, fim-costed, dmdu
Copley 117) sre suppiied as
fows: Bottles of 100-NDC
38245-117-10 and Botties of
250 - NDC 38245-117-25.
Storage Conditions:

Protect from moisture. Store at
controfied room temperature
15°-30°C (59°-88°F).
CAUTION: Federal law pro-
hibits dispenaing without pre-

Revised: January 1996
LEA500000

Manidactured by:
COPLEY PHARMACEUTICAL, INC.
Canton, MA 02021
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Copley Pharmaceutical Inc.
Attention: Bernie Grubstein
Canton Commerce Center

25 John Road

Canton, MA 02021

Dear Mr. Grubstein:

Reference is made to the biocequivalence and dissolution data
submitted on July 5, 1994, for Procainamide Hydrochloride Extended-
release Tablets USP, 1.0 gm.

The Office of Generic Drugs (OGD) has reviewed the bioequivalence
studies comparing the test product Procainamide HCL Extended-
release Tablets USP, 1.0 gm, lot B-10012 and B-03314, manufactured
by Copley Pharmaceutical Inc. with the reference 1listed drug
Procain®, lot 31163D, manufactured by Parke Davis and found them to
be incomplete for the following reason:

As specified in the Office of Generic Drugs Guidance, Oral
Extended (Controlled) Release Dosage Forms 1in vivo
Bioequivalence and in vitro Dissolution testing dated,
September 9, 1993, a single dose, fasting study, single dose
non-fasting study and a multiple dose steady state study are
required as a condition of approval for Extended-release
dosage forms. A multiple dose steady state study will be
required as a condition of approval for this product. If you
want to deviate from the guidance, documented evidence has to
be provided so that the Agency can make intelligent judgement
regarding your request.

The dissolution data indicates that more than of the drug is
dissolved in 8 hours. Please provide a detailed explanation,
including data describing why the USP Procainamide Hydrochloride SR
dissolution 'test 5' for a 500 mg product was selected rather than
dissolution 'test 6' for the 750 mg product.

An action described under 21 CFR 314.96 which will amend this
application is required, if you have any questions, please call
Jason A. Gross, Pharm.D., at (301) 594-2290.



In future correspondence regarding this issue, please include a
copy of this letter.

Sincerely yours,

Keith K. Chan, Ph.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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Procainamide Hydrochloride Copley Pharmaceutical Inc.
1.0gm ER Tablet Canton, MA-02021
ANDA 40-111 Submission Date:
Reviewer: Pradeep M. Sathe, Ph.D. July 5, 1994
WP #40111A.794 ’

AMENDMENT TO REVIEW
I_BACKGROUND : Procainamide is a class IA type antiarrhythmic

agent. On July 5, 1994 the firm submitted an application consisting
of A] Single dose Fasting and B] A single dose "food challenge"
bio-equivalency studies comparing 1000mg test (Copley) and
reference (Parke Davis’s Procan® SR) tablet formulations along with
C] Dissolution testing methodology and data comparing the test and
the reference formulations. In addition, the firm was seeking a
waiver for the steady state multiple dose bio-study. Copley
Pharmaceuticals, Inc. already had the agency’s approval for the
500mg and 750mg extended release tablets and was seeking the
approval for its 1000mg ER tablet formulation.

In a review dated February 28, 1995, the Division noticed the
following Deficiencies and Recommendations:

"DEFICIENCIES

1. The firm has not conducted a comparative "multiple dose" study
to compare the test and the reference formulations under the steady
state. The firm may refer to the Guidance for "Oral Extended
(Controlled) release dosage forms in vivo biocequivalence and in
-vitro dissolution testing". A copy of the guidance could be
obtained from the Division of Biocequivalence, Office of Generic
Drugs.

2. The firm should comment on why it chose to comply with the USP
Procainamide HCl SR dissolution test 5 for 500mg instead of say
dissolution test 6 for 750mg. The dissolution data indicates that
more than of the drug is dissolved in 8hr. Also, if dose
strength is any criterion, the reviewer feels that a test for 750mg
will be more appropriate than a test resembling 500mg
strength.Please provide additional information and data to support
claim for Test 5, 500mg vs Test 6, 750mg.

RECOMMENDATIONS

1. The fasting and "food challenge" single dose bioequivalency
studies conducted by Copley Pharmaceuticals on its 1000mg
Procainamide Hydrochloride SR tablet, comparing it to Procan®,
1000mg SR tablet has been found acceptable by the Division of
Bioequivalence. However the application is incomplete.

2. The firm however has not conducted an acceptable in-vivo



L

multiple dose bicegquivalency study. From the bioequivalence point

of view, the application is incomplete. The request for waiver of

in-vivo multiple dose study is denied-éexgyvv>gra}.o~3-~ul/ufkaj,gu,éﬂ<aaf“

(VT

3. The dissolution testing data conducted by Copley Pharmaceuticals

on its Procainamide Hydrochloride 1000mg SR tablet, lot # 117202 is
acceptable. The dissolution specifications however could be
finalized only when the firm provides additional information
required as per Deficiency 2.

4. The firm should submit additional information as stated in
Deficiency 1-2".

II.COMMENTS : The current amendment states the rationale behind the
above recommendations:

1. The firm is seeking a bio-study waiver for highest strength
multiple dose study.

2. The Division neither had nor has any pharmacokinetic data on the -
1000mg steady state scenario where the steady state indices such as

i) Fluctuation, 1ii) Swing etc. are ascertained, whereby a
comparability judgement could have been made for the test and
reference formulations.

3. Procainamide has an active metabolite N-Acetyl Procainamide for
which the comparative steady state parameters for 1000mg
formulation are not known.

4. If the firm is seeking a multiple dose bio-study waiver for the
1000mg formulation for the safety concerns, it should state so and
provide the necessary safety/toxicity information (either from the
literature or in-house source).

5. If subject safety is the issue for the drug study, can a
multiple dose scenario be studied in a small subject population
consisting of rapid metabolizers (fast acetylators), in a pilot
study to ascertain the steady state equivalence? If not, can it be

studied in small number of patients who are already at steady
state?

6. Recently, in simulaticns conducted by Dr.Andre Jackson for 500mg
SR procainamide formulations, for a comparison of single dose Vs
multiple dose kinetics (Generics and Bioequivalence, Edited by
Andre Jackson, Chapter 2, CRC press, 1994, p 29-47), he could
observe the reduction of confidence interval limits as could be
expected for a linear scenario. This behavior could however may
change if the kinetics at or around 1000mg becomes non-linear.
Therefore if possible, the informaticn <Zor the linearity of
kinectics at single and multiple dose at 1000mg should be provided.



III .RECOMMENDATIONS

1. A request for Dbio-study waiver for the multiple dose
bicequivalency study for the 1000mg procainamide SR formulation
could be reconsidered provided the firm satisfactorily addresses
comments 4, 5 and 6.

5. Comments 4, 5 and 6 should be sent to the firm.

&/he
Pradeep/M. Sathe, Ph.D.

Divistion of Bioequivalence,
Review Branch I.

RD INITIALED BY RPATNAIK 1 ;
FT INITIALED BY RPATNAIK /”Eﬁsﬁﬂ/

P

/27 "7/ /a8

Concur: ) Ay Date:
Keitf1 Chan, Ph.D. {
Director, Division of Biocequivalence

cc: ANDA #40-111 (Original, Duplicate), HFD-600 (Hare), HFD-630,
HFC-130 (JAllen), HFD-344 (CViswanathan), HFD-652 (Patnaik, Sathe),
Drug File, Division File.
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Procainamide Hydrochloride Copley Pharmaceutical Inc.
1.0gm ER Tablet . Canton, MA-02021

ANDA 40-111 Submission Date:
Reviewer: Pradeep M. Sathe, Ph.D. July 5, 1994

WP #40111SDW.794

REVIEW OF TWO BIO-STUDIES AND THE DISSOLUTION DATA

I.INTRODUCTION : Procainamide is a class IA type antiarrhythmic
agent. It exerts the pharmacologic action by altering the membrane
conductance of sodium cations, depression of phase-0 depolarization
and slow conduction velocity in the Purkinje fibers to a moderate
degree at normal resting potential values (Vm). Chemically it is p-
amino-N(2-(diethylamino)-ethyl)-benzamide monohydrochloride with a
molecular weight 271.79. The monohydrochloride is soluble in water.

Procainamide is quickly and nearly completely absorbed after oral
administration to normal subjects, the biocavailability fraction
being about 83%. The peak levels are seen within 45-75 min. after
ingestion of drug. It is about 20% bound to plasma proteins. The
apparent volume of distribution is about 21it/kg. The major
metabolic pathway involves N-acetylation which yields a
pharmacologically active metabolite N-acetyl procainamide (NAPA).
NAPA is seen in equal or more concentrations than the parent drug.
Elimination is both by renal as well as non-renal routes. The
clearance depends on the acetylation phenotype. Up to 70% of the
dose is eliminated unchanged in the urine. Being a weak base, the
changes in urine pH cause alterations in the renal excretion. The
mean half-life of the drug is approximately 3.0hr.

II.CURRENT SUBMISSION : The current application consists of A]
Single dose Fasting and "food challenge" bio-equivalency studie%
comparing 1000mg test (Copley) and reference (Parke Davis's Procan
SR) tablet formulations and B] Dissolution testing methodology and
data comparing the test and the reference formulations. 1In
addition, the firm is seeking a waiver for the steady state
multiple dose bio-study. Copley Pharmaceuticals, Inc. already has
the agency approval for the 500mg and 750mg extended release

tablets and is now seeking the approval for its 1000mg ER tablet
formulation.

III.COMPOSITION OF THE FORMULATIONS : The composition of the test
formulation is given in Table I-1. From the composition it is clear
that Procainamide Hydrochloride is the principal and largest
component. The release mechanism appears to be diffusion.
Hydroxypropyl Methyl Cellulose, Ethyl Cellulose and Carnauba Wax
appear to be the release retardants. Magnesium Stearate is the
lubricant, Dimethyl polysiloxane is a prosthetic aid, Calcium
Silicate is an excipient and Vanillin is the flavor.
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Table

I-1

Granulation Ingredients: mg/tab Prodn. Scale Up

Procainamide HCl 1000.0
Magnesium Stearate

Carnauba Wax

Ethyl Cellulose

Calcium Silicate (Syn)

Dimethylphthalate

Coating Ingredients:

Isopropyl Alcohol !
Dimethyl Polysiloxane

Purified Water

Hydroxypropylmethyl Cellulose

Vanillin

Opadry--Red

Total Weight 1207.75mg

Removed during processing

Opadry--Red consists of

Hydroxypropylmethyl Cellulose
FD & C Red No.L40
Polyethylene Glycol

Titanium Dioxide

Polysorbate 80

(14

Total Opadry--Red

IV.BIO-S Y -10012 IOEQUIVALENCY STUDY
A. TITLE : A relative biocavailability study of Procainamide

Hydrochloride (1000mg) extended release tablets.

B. Y I TORS AND R :

la. Principal Study Investi
1b. Medical Investigator

2. Bio-Study Site and La

3. Analytical Investigator

4. Analytical Site and Ls¢

C. STUDY OBJECTIVE : To compare the relative biocavailability of



procainamide hydrochloride extended release 1000mg tablets (Copley
Pharmaceuticals, Inc.) with that of Procan SR 1000mg tablets
(Parke-Davis) in healthy male volunteers under fasting conditions.

D. STUDY DESIGN AND NUMBER OF SUBJECTS : This was a single dose
two-way crossover study in 24 healthy male volunteers with a one
week washout period. Twenty-six (26) subjects were recruited with
the idea to complete the study with at least twenty-four (24)
subjects. All twenty-six subjects were dosed in Period I of the
study. Twenty-five of the twenty-six subjects completed the study.
Subject #09, failed to report to the clinical research unit for
period II dosing and was withdrawn from the study. In its place
samples of subject #26, who happened to have the same sequence were

analyzed. The serum samples from 24 (Twenty-four) subjects were
assayed.

E. SUBJECT SELECTION/EXCILUSION CRITERIA :

Volunteers were included in the study if they met the following
requirements:

1. Males between the ages 18-41, weighing between 135-220 pounds
with individual weight variation not more than +10% for height and
body frame.

2. Volunteers succesfully completing the General physical
Examination criterion for clinical measurements. The clinical
chemistry measurements criterion included: Hemoglobin, Hematocrit,
RBC count, creatinine, BUN, glucose, SGOT, SGPT, total bilirubin
and alkaline phosphatase. The urine analysis included specific
gravity, protein, glucose, ketone, bilirubin, occult blood and
cells. Also an HIV 1 and 2 screen and a Hepatitis screen were
performed.

Volunteers were excluded from the study for the following:
1. History of chronic alcohol consumption, drug addiction or
serious gastrointestinal, renal, hepatic, neurological,

respiratory, endocrine, ocular, hematological, psychological or
cardiovascular disease.

2. Clinical laboratory values falling outside the normal range even
after retesting.

3. History of allergic responses to the class of drug being tested.
4. Subjects using tobacco in any form.

5. Subjects whose urine analysis indicates presence of any of the
drugs of abuse.



6. Subjects who have donated blood less than a month prior to the
start of the study.-

7. Subjects who have taken an investigational drug within 30 days
prior to the start of the study.

8. Subjects exposed to known hepatic enzyme inducing or inhibition
agents within 30 days prior to dosing.

9. Subjects with a history of poor acetylation.

F. SUBJECT RESTRICTIONS : The following restrictions were put on
the subjects throughout the study: .

1. No other medication including the OTC products, in two weeks
prior to the start of the study.

2. No consumption of caffeine and/or xanthine containing products
(i.e. coffee, tea, chocolate and caffeine containing sodas, colas
etc.) for at least 3 days prior to days on which they are to be
dosed and during the periods when blood samples are being obtained.

3. No consumption of alcohol from at least two days prior to days
on which they are to be dosed and during the periods when blood
samples are being obtained.

The volunteers violating any of the above restrictions could be
excluded or dropped from the study at the discretion of the
clinical investigator.

G. STUDY SCHEDULES :

1. Methods : On study days 1 and 8, a single dose of 1000mg of
either the test or the reference formulations was administered to
each fasting volunteer. Meals (Lunch 4hr after the dose) and fluid
intake were controlled during each 34hr confinement period. The
heart rate of each study participant was monitored at prior to
dosing, and at 2, 4, 6 and 12hr after the dose while the blood

pressure was monitored at prior to dose and at 6 and 12hr after
each dose.

2. Randomization Schedule :

Treatment
Phase I Phase II Volunteer Number
A B i, 4, 6, 8, 11, 12, 15, 16, 18, 19, 22,
23, 25
B A 2, 3,5,7, 9, 10, 13, 14, 17, 20, 21, 24,
26




3. Blood Sampling : Serial blood samples, (10ml each time) were
obtained at Pre-dose (Ohr) and at 0.5, 1.0, 1.5, 2.0, 2.5, 3.0,
3.5, 4.0, 5.0, 6.0, 8.0, 10.0, 12.0, 16.0, 24.0, 30.0 and 36.0hr
following the ingestion of dose. The samples were allowed to clot,
the serum samples were separated and frozen and stored at or below
-20°C until shipment for the analysis.

H. DRUG_TREATMENTS :

1. TEST PRODUCT A : Procainamide Hydrochloride oral SR Tablet,
1000mg (Copley Pharm.), Lot #117202, Assay Potency=98.5%, Batch
Size-

2. REFERENCE PRODUCT B : ProcanR oral SR Tablet, 1000mg (Parke-
Davis), Lot #31163D, Assay Potency=99.8%, Expiry date: 05/95

I. S M ODOLOGY : The following assay methodology may be a
proprietary information of the firm and therefore should not be
released under the F.O.I.




J. PHARMACOKINETICS AND STATISTICS : The analytical data was used
to calculate the following pharmacokinetic parameters: AUC.,,
AUC(4-4nty, Cmax, Tmax, Kelm and T,,;. The pharmacokinetic parameters
and serum levels were statistically evaluated by ANOVA for
differences due to treatments, study days, dosing sequence and
subjects within sequence. The 90% confidence interval (Two-one
sided test) was used using LSMEANS and standard error of estimate
for comparing the mean pharmacokinetic parameters.

K. R OF T BIOEQUIVA CYy s Y : The mean serum levels of
procainamide corresponding to the test and reference treatments are
given in Table 1.1. A comparative evaluation of the mean
pharmacokinetic parameters of procainamide is given in Table 1.2.
The mean serum levels of N-Acetyl procainamide corresponding to the
test and the reference treatments are given in Table 1.3. A
comparative evaluation of the mean pharmacockinetic parameters of N-
Acetyl procainamide is given in Table 1.4. For the sake of
convenience the figures are rounded off to two digits. The mean
serum concentration vs time plots for the drug and the metabolite
are given in Attachments 1.5 and 1.6 respectively.



Table 1.1: Procainamide mean serum levels (ug/ml) with %Cv,

(N=24)
Time (hr) Test (Copley) Reference
(Parke-bDavis)
0.0 0.0 (--) 0.0 (-=)
0.5 0.625 (34.2) 0.655 (32.0)
1.0 1.111 (21.1) 1.195 (24.7)
1.5 1.345 (17.6) 1.447 (15.1)
2.0 1.491 (16.2) 1.622 (15.0)
2.5 1.657 (15.2) 1.780 (15.4)
3.0 1.698 (16.3) 1.847 (16.7)
3.5 1.687 (19.0) 1.846 (15.9)
4.0 1.713 (23.5) 1.796 (17.3)
5.0 1.554 (23.5) 1.665 (21.8)
6.0 1.321 (27.6) 1.389 (21.2)
8.0 1.014 (22.7) 1.034 (20.6)
10.0 0.763 (19.9) 0.744 (22.6)
12.0 0.585 (26.9) 0.536 (23.3)
16.0 0.364 (23.5) 0.335 (31.5)
24.0 0.175 (34.0) 0.151 (34.2)
30.0 0.075 (68.6) 0.055 (88.6)
36.0 0.092=4232.6) 0.0%E=i302.1)




Table 1.2

Procainamide LSMEAN Parameters (N=24)

PK Parameter Test Reference 30% Con.Int.
AUC,.., 18.58 18.63 97.1-102
ug*hr/ml
AUCq_ine, 19.44 19.44 97.5-102
ug*hr/ml
Cmax, ug/ml 1.86 1.94 92.9-99
Tmax, hr 3.15 3.13 ——————
T,,,, hr 6.36 6.10 |  ==———-
LnAUC,., 2.91 2.91 96.9-103
LnAUC,.,,, 2.95 2.95 97.3-103
LnCmax 0.60 0.65 92.5-98.2




Table 1.3: N-Acetyl Procainamide mean serum levels (ug/ml) with
%CV's, (N=234)

—_— —
Time (hr) Test (Copley) Reference
(Parke-Davis)
0.0 0.0 (~-) 0.0 (-=)
0.5 0.116 (76.8) 0.120 (62.6)
1.0 0.257 (42.2) 0.266 (47.5)
1.5 0.363 (47.7) 0.378 (39.1)
2.0 0.426 (45.2) 0.458 (40.9)
2.5 0.496 (42.6) 0.537 (38.4)
3.0 0.559 (39.3) 0.611 (37.0)
3.5 0.602 (38.5) 0.659 (36.2)
4.0 0.653 (38.6) 0.681 (35.1)
5.0 0.680 (34.2) 0.733 (34.6)
6.0 0.654 (34.2) 0.698 (36.3)
8.0 0.639 (34.7) 0.654 (36.1)
10.0 0.603 (31.6) 0.626 (36.0)
12.0 0.538 (33.0) 0.544 (37.0)
16.0 __0.425 (38.8) 0.411 (39.4)
24.0 0.286 (37.7) 0.276 (42.8)
30.0 0.190 (42.1) 0.178 (42.3)
36.0 | 0.113 (54.0) 0.108 (47.0)




Table 1.4 : N-Acetyl Procainamide LSMEAN Parameters (N=24)

PK Parameter Test Reference 90% Con.Int.
(Copley) (Parke Davis)

AUC,.., 13.68 13.81 95.8-102.3
ug*hr/ml

AUCq-in¢ 15.70 15.54 97.4-104.6
ug*hr/ml

Cmax, ug/ml 0.70 0.75. 90.6-98.2
Tmax, hr 5.58 5.00 | ecccca
T,,,, hr 11.28 I N e

LnAUC,., 2.56 2.57 95.7-102.3

LNnAUC)_in¢ 2.69 2.69 96.8~104.4
=LnCmax _ -0.40 =0.34 90.5-97.9
L. CO NTS O THE BTIOEQUIVALENCY S Y : The mean test and

reference levels of procainamide and N-acetyl procainamide are
comparable along with the percent coefficient of variation. The
untransformed and log transformed confidence intervals of all the
mean pharmacokinetic parameters for both the drug and the active
metabolite are well within the limits of the two one sided test
suggesting the equivalence of the two formulations under the single
dose fasting state. AUC,, values of procainamide and N-acetyl
procainamide data are more than 95% and 87% of the AUCqy.ine Values
indicating adequacy of the sampling duration. The Cmax and Tmax
values are similar suggesting comparable absorption.

M. ADVERSE EVENTS : A total of 15 adverse events were reported in
eight out of twenty-six subjects in both periods, out of which 10
are for the reference formulation and the rest for the test
formulation. The events which occurred with almost similar
frequency in both periods, included headache, diarrhea, pain,
fatigue, dyspepsia, hypesthesia, hypertonia and pharyngitis and did
not result in any dropouts. All the events were categorized as mild
and no countermeasures were necessary to address them.
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V. BIO-STUDY NO . B-03314, POST PRANDIAL STUDY

A. TITLE : A relative biocavailability food effect study of
procainamide hydrochloride (1000mg) extended-release tablets.
B. § Y I R C RY :

la. Principal Investigator
1b. Medical Investigator

2. Bio-Study Site and Lakt

3. Analytical Investigator

4. Analytical Site and La

C. SIUDY OBJECTIVES : To compare the relative bioavailability of
procainamide hydrochloride extended release 1000mg tablets (Copley
Pharmaceutical, Inc.) with that of Procan® SR 1000mg tablets (Parke
Davis) in healthy adult male volunteers under non-fasting
conditions. A second objective is to compare the biocavailability of
the test product when deosed under non-fasting conditions to when
dosed under fasting conditions.

D. STUDY DESIGN : This was a three way crossover study in 18
healthy male subjects with a one week washout period between the
two treatments. Eighteen (18) subjects entered the study and all of
them completed the study without any dropouts.

E. SUBJECT SELECTION/EXCLUSION CRITERIA : Similar to study No.B-
10012, Fasting Study.

F. SUBJECT RESTRICTIONS : Similar to study No.B-10012, Fasting
Study.

G. STUDY SCHEDULES :

1. Methods : Each study subject was dosed on three different

occasions depending on the randomization sequence. At 15 minutes
before dosing, those subjects to be dosed under "fed" state were
served a standard breakfast consisting of one buttered English
muffin, one fried egg, one slice of American cheese, one slice of
Canadian bacon, one serving of hashbrown potatoes, six fluid oz.
(180ml) of orange juice and eight fluid oz. (240ml) of whole milk.
The breakfast was similar in quality and content for both fed
periods. No fluid except for that given with the drug
administration or standard breakfast were allowed lhr before dosing
until 2hr after dosing.
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2. Randomization Schedule : Subjects were randomized to the
following six sequences

Treatments
Phase I Phase II Phase III Volunteer Number
A B C 5, 10, 15
A C B i, 9, 16
B C A 6, 7, 12
B A c 8, 11, 18
C A B 4, 14, 17
C B A 2, 3, 13
3. Blood Ssampling : Ten (10)ml venous blood was collected in

vacutainers with no anticoagulant at pre-dose (0)hr and 0.5, 1.0,
1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 5.0, 6.0, 8.0, 10.0, 12.0, 16.0,
24.0, 30.0, and 36.0hr following the dose. After clotting, the
blood samples were centrifqged to separate serum samples. The serum
samples were stored at -20C until analysis.

H. DRUG TR ENTS :

1. PRODUCT A : Procainamide Hydrochloride, 1000mg SR Tablet
(Copley Pharm.) without food, Lot #117Z202, Assay Potency=98.5%,
Batch Sizes=

2. PRODUCT B : Procainamide Hydrochloride, 1000mg SR Tablet

(Copley Pharm.) with food, Lot #117202, Assay Potency=98.5%, Batch
Size=

3. PRODUCT C : Procanﬁ'rablet, 1000mg SR (Parke Davis) with food,
Lot #31163D, Assay Potency=99.8%, Expiry date: 05/95

I. ASSAY METHODOLOGY : Similar to the previous study.

J. PH COKINETICS AND STATISTICS : The pharmacokinetic and
statistical data were similarly treated as in the previous study.

K. R TS OF T POST PRANDIA IO-STUDY : The mean serum levels
of procainamide corresponding to the three treatments are given in
Table 2.1. A comparative evaluation of the mean pharmacokinetic
parameters of procainamide is given in Table 2.2. The mean serum
levels of N-Acetyl procainamide corresponding to the three
treatments are given in Table 2.3. A comparative evaluation of the
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mean pharmacokinetic parameters of N-Acetyl procainamide is given
in Table 2.4. The concentrations are measured as ug/ml, the AUC's
as ug*hr/ml, Cmax as ug/ml, Tmax as hr. The mean serum level time
plots for the drug and the metabolite are given in Attachments 2.5
and 2.6 respectively.

Table 2.1: Procainamide mean serum levels (ug/ml) with %CV, (N=18)

Time (hr) TRTMNT . A TRTMNT. B TRTMNT.C
(COPLEY, FAST) (COPLEY, (PARKE-

FOOD) DAVIS, FOOD)

0.0 0.0 (-=) 0.0 (==} 0.0 (--)
0.5 0.601 (44.8) 0.356 (88.9) 0.390 (110.2)
1.0 1.154 (36.5) 0.997 (45.6) 1.044 (45.9)
1.5 1.489 (30.6) 1.445 (36.1) 1.517 (23.8)
2.0 1.641 (26.5) 1.590 (26.5) 1.722 (19.8)
2.5 1.803 (21.9) 1.674 (23.1) 1.742 (20.2)
3.0 1.723 (19.9) 1.694 (18.9) 1.803 (18.4)
3.5 1.674 (22.8) 1.724 (20.2) 1.814 (18.1)
4.0 1.617 (19.4) 1.745 (17.8) 1.742 (17.7)
5.0 1.403 (23.3) 1.763 (17.0) 1.773 (18.4)
6.0 1.169 (22.7) 1.460 (19.9) 1.470 (19.7)
8.0 0.918 (24.4) 1.030 (23.4) 1.103 (29.5)
10.0 0.718 (27.4) 0.811 (24.9) 0.785 (25.5)
12.0 0.550 (29.8) 0.617 (27.9) 0.571 (27.3)
16.0 0.377 (32.2) 0.380 (25.7) 0.343 (33.7)
24.0 0.167 (38.0) 0.142 (47.4) 0.129 (51.6)
30.0 0.069 (65.6) 0.048 (85.9) 0.039 (96.0)
36.0 0.012 (233.4) | 0.004 (424.3) 0.004 (412.3)
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Table 2.2: Procainamide LSMEAN PK Parameters, (N=18)

‘—r\\\—__

PK Param. Test, Fast Test, Food | Ref, Food (T/R)*100
AUC,._, 17.99 18.80 18.68 101
AUC,_,,.¢ 18.76 19.54 19.41 101
Cmax,ug/ml 1.89 1.89 1.95 97
Tmax (hr) 2.67 3.39 3.17 107
Lnavc, ., 2.87 2.91 2.90 101"
LnAUC,_, . 2.91 2.95 2.946 101"
LnCmax 0.62 0.62 0.65 96.7"

" = Ratio of antilogs of Geometric means.
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Table 2.3: N-Acetyl Procainamide mean serum levels (ug/ml) with
%CV's, (N=18)

Time (hr) TRTMNT.A TRTMNT. B TRTMNT.C
(COPLEY, FAST) (COPLEY, (PARKE-
FOOD) DAVIS, FOOD)
0.0 0.0 (==) 0.0 (--) 0.0 (--)
0.5 0.137 (65.0) 0.044 (146.9) 0.054 (145.4)
1.0 0.322 (45.0) 0.190 (68.3) 0.199 (62.8)
1.5 0.491 (46.5) 0.338 (55.0) ° 0.333 (49.4)
2.0 | 0.553 (36.5) 0.404 (46.8) 0.438 (45.6)
2.5 0.652 (34.3) 0.466 (45.3) 0.491 (44.3)
3.0 0.700 (34.8) 0.523 (42.4) 0.555 (41.8)
3.5 0.743 (32.4) 0.581 (41.1) 0.610 (39.4)
4.0 0.774 (34.5) 0.656 (43.5) 0.644 (39.0)
5.0 0.806 (35.7) 0.740 (38.7) 0.758 (40.0)
f 6.0 0.752 (34.4) 0.752 (35.8) 0.769 (38.5)
8.0 0.728 (32.5) 0.725 (33.8) 0.748 (34.9)
10.0 0.695 (31.1) | 0.725 (34.0) 0.726 (36.6)
12.0 0.632 (31.9) 0.635 (35.8) 0.642 (33.5)
16.0 0.530 (34.3) 0.532 (34.3) 0.511 (35.0)
24.0 0.345 (39.4) 0.331 (35.7) 0.315 (37.7)
30.0 0.229 (43.1) 0.226 (43.4) 0.203 (41.0)
|__36.0 0.148 (47.4) 0.147 (53.3) 0.126 (42.2)
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Table 2.4 : N-Acetyl Procainamide LSMEAN Parameters, (N=18)

P K| Copley, Copley, Parke (Test/Ref)

Parameter Test Test Davis, Ref. *100
(Fasting) {Food) (Food)

AUC,., 16.46 15.74 15.42 102
(ug*hr/ml)
AUC.ine 18.86 17.36 17.29 100
(ug*hr/ml)
Cmax 0.84 0.81 -0.81 100
{ug/ml)
Tmax (hr) 4.94 6.89 6.56 105
LnAUC,_, 2.75 2.70 2.67 103"
LnAUC,., ., 2.87 2.79 2.79 100"
LnCmax -0.24 -0.27 -0.28 101"

= Ratio of antilogs of Geometric means.

L. COMMENTS FOR THE POST PRANDIAL BIO-STUDY : The mean procainamide
and N-acetyl procainamide levels along with their respective
percent coefficient of variation are comparable. The
pharmacokinetic point estimates are similar and the ratios of the
test to reference parameters are close to 1 after the food
treatment. There is no indication of dose dumping due to food. The
Cmax's and AUC's are comparable with and without food treatment
indicating that food has not altered the extent of absorption.

M. ADVERSE EFFECTS : The adverse effects included headache,
malaise, nausea, vomiting and in two cases hypochromic anemia. A
total of 18 adverse effects were reported in 7 subjects in 3
periods. The intensity of the adverse effects was mild, none of
them was seriocus and all except hypochromic anemia were resolved
without any therapy. The adverse effects were distributed randomly
and similarly to all three treatments.

VI.DISSOLUTION METHODQLOGY : The following methodology was used for
the comparative dissolution of the test and the reference
procainamide hydrochloride SR formulations.

Apparatus: USP XXII Apparatus II (paddle)
Speed: 50rpm

Medium: 0.1N HCl and Phosphate Buffer pH 7.5
Volume: 1000ml in both cases

The dissolution method is as per USP procainamide hydrochloride SR

16



tablet dissolution Test #5 for the 500mg strength tablets (p.1296).
The firm has used 1000ml volume as specified in "Method B under
Delayed release (Enteric Coated) Articles--General Drug Release
Standard" of USP 23 (p.1796).

A. RESULTS OF THE DISSOLUTION TESTING : The dissolution results are
documented in Table D1.

COMMENT AB THE D LUTT TESTIN

Even though dissolution testing is acceptable as per USP 23 Test 5
for 500mg tablet, it is not known why the firm chose this
particular test compared to say Test 6 for 750mg. If strength is
any criterion, the reviewer feels that a test for 750mg will be
more appropriate than a test resembling 500mg strength. Also, the
comparative cumulative percent dissolved in 480mins for both the
test and the reference formulations is greater than the USP limit
set for the 750mg tablet for 8hr duration.

v VERATL ENT

1. The dissolution method and comparative data for both
formulations appears within the USP specified limits however the
firm should respond to deficiency 2 before the specs are finalized.

2. The comparative fasting and "food challenge" bioequivalency
studies are acceptable.

3. The firm has not conducted a comparative "multiple dose" study
on the test and the reference formulations.

4. Even though the inclusion/exclusion criterion suggests a subject
screen for the poor metabolizers, the frequency distribution of
Cmax, AUCt and AUCinf for N-acetyl procainamide for the fasting
study clearly indicated a bimodal distribution. This being a
biocequivalence study, however, this phenomenon seen in the same
subjects for both treatments may not alter the overall outcome of
the study results.

5. The observed half-life of the drug is almost twice that of the
literature reported values.

6. In the fasting study, the individual procainamide and n-acetyl
procainamide serum levels are comparable except for the multiple
peaks seen in some cases.

7. In the "food challenge" study, there was no significant food

effect on the extent of absorption. Alsc, no dose dumping was
observed due to food.
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VIII.DEFICIENCIES

1. The firm has not conducted a comparative "multiple dose" study
Lo compare the test and the reference fcrmulations under the steady
state. The firm may refer to the Guidance for "Oral Extended
(Controlled) release dosage forms in viveo bioequivalence and in
vitro dissolution testing". A copy of the guidance could be
obtained from the Division of Bioequivalence, Office of Generic
Drugs.

2. The firm should comment on why it chose to comply with the USP
Procainamide HCl SR dissolution test 5 for 500mg instead of say
dissolution test 6 for 750mg. The dissolution data indicates that
more than of the drug is dissolved in 8hr. Also, if dose
strength is any criterion, the reviewer feels that a test for 750mg
will be more appropriate than a test resembling 500mg
strength.Please provide additional information and data to support
claim for Test 5, 500mg vs Test 6, 750mg.

VI R TIONS

1. The fasting and "food challenge" single dose bioequivalency
studies conducted by Copley Pharmaceuticals on its 1000mg
Procainamide Hydrochloride SR tablet, comparing it to Procan?,
1000mg SR tablet has been found acceptable by the Division of
Bioequivalence. However the application is incomplete.

2. The firm however has not conducted an acceptable jip-vivo
multiple dose bicequivalency study. From the bicequivalence point
of view, the application is incomplete. The request for waiver of
in-vivo multiple dose study is denied.

3. The dissolution testing data conducted by Copley Pharmaceuticals
on its Procainamide Hydrochloride 1000mg SR tablet, lot # 117202 is
acceptable. The dissolution specifications however could be
finalized only when the firm provides additional information
required as per Deficiency 2.

4. The firm should submit additional information as stated in

Deficiency 1-2.
e

A\q //@
Pradeep M. Sathe, Ph.D.
Divisior/ of Bioequivalence,

Review Branch I.
RD INITIALED BY AJJACKSON
FT INITIALED BY AJJACKSON M,\/ %ﬁ l( \’)\ f§
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___Table D1. In Vitro Dissolution Testing

Drug (Generic Name) : Procainamide Hydrochloride, Sustained release
Dose Strength: 1l.0gm

ANDA No.: 40-111

Firm: copley Pharmaceuticals Inc.

Submission Date: July 5, 1994

I. Conditions for Dissolution Testing:

USP XXII Paddle: Method IT RPM: S0
No. Units Tested: 12

Medium: 0.1N HC1 at 1hr and PH 7.5 Phosphate buffer at 2, 4, 6
and 8hr, Volume: 1000ml for both medias.
Specifications: at 1hr within at 4hr within - at
6hr NLT and at 8hrRNLT
Reference Drug: Procan” SR tablet by Parke Davig
Assay Methodology:
II. Results of In Vitro Dissolution Testing:
Sampling Test Product: Procainamide Reference Product: Procan® SR
Times Hydrochloride SR Tablet tablet
(Minutes) Lot # 117202 Lot # 31163D H
Strength (1000mqg) Strength (1000mg)
0.1N HCl Mean % Range iCv Mean % Range cv
15 18.9 3.2 19.2 14.1
30 27.3 1.8 28.7 2.1
45 33.0 1.2 34.7 1.7
60 37.6 1.6 39.2 1.5
Phosphate
Buffer pH H
7.5
120 51.6 1.0 53.3 1.1
240 65.8 1.0 68.2 .
360 75.1 0.7 77.6 1.0
480 81.7 1.3 | s84.2 1.1 |
%t e ——— *__\ —d
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ANDA 40-111

Copley Pharmaceutical Inc.
Attention: W.E. Brochu, Ph.D.
25 John Road
G
Canton MA 02021 0CT 29 1596

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Procainamide Hydrochloride Extended-release
Tablets USP, 1.0 gm.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The dissolution testing will need to be incorporated into your stability and quality control

programs as specified in USP 23.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

0 4~
aducotd
Rabindra Patnaik, Ph.D.
Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research




OCT 25 1996

Procainamide Hydrochloride Copley Pharmaceutical Inc.
1.0gm ER Tablet Canton, MA-02021

ANDA 40-111 Submission Date:
Reviewer: Pradeep M. Sathe, Ph.D. April 19, 1996

WP #40111S8D.496

REVIEW OF A MULTIPLE DOSE BIO-STUDY AND DISSOLUTION INFORMATION

L. INTRODUCTION : Procainamide is a class IA type antiarrhythmic
agent. It exerts the pharmacologic action by altering the membrane
conductance of sodium cations, depression of phase-0 depolarization
and slow conduction velocity in the Purkinje fibers to a moderate
degree at normal resting potential values (Vm). Chemically it is P-
amino-N(2- (diethylamino) -ethyl) -benzamide monohydrochloride with a
molecular weight 271.79. The monohydrochloride is soluble in water.

Procainamide is quickly and nearly completely absorbed after oral
administration to normal subjects, the biocavailability fraction
being about 83%. The peak levels are seen within 45-75 minutes
after ingestion of drug. It is about 20% bound to plasma proteins.
The apparent volume of distribution is about 2 liters/kg. The major
metabolic pathway involves N-acetylation which yields
pharmacologically active N-acetyl procainamide (NAPA) metabolite.
NAPA levels are equal or more than the parent drug. Elimination is
both by renal as well as non-renal routes. The clearance depends on
the acetylation phenotype. Up to 70% of the dose is eliminated
unchanged in the urine. Being a weak base, the changes in urine pH
cause alterations in the renal excretion. The mean half-life of the
drug is approximately 3.0hr.

II.BACKGOUND : The firm had submitted an application for the above
mentioned formulation on July 5, 1994. The application consisted of
A] Single dose 'fasting' and a single dose "food challenge" bio-
equivalency studies comparing 1000mg test (Copley) and reference
(Parke Davis's Procan® SR) tablet formulations and B] Dissolution
testing methodology and data comparing the test and the reference
formulations. The firm was seeking a waiver for the steady state
multiple dose bio-study. In a letter dated 9/14/95, the division
denied the waiver request and asked Copley Pharmaceuticals, Inc.
either to provide reasons why a multiple dose study cannot be
conducted on its 1000 mg ER formulation or to conduct a multiple
dose study. Also, the firm was asked to clarify its position on the
dissolution method it had used.

III.CURRENT APPLICATION : The current application consists of the
multiple dose study results comparing firm's 1000 mg ER formulation
with the reference Parke Davis's 1000 mg Procan® SR formulation.
The firm has provided the rationale behind the selection of the
dissolution method and is seeking approval for its revised
dissolution methodology and specifications.



IIT.COMPOSITION OF THE FORMULATION : To better facilitate the
review, the composition of the test formulation is given in Table
I-1. From the composition it 1is clear that Procainamide
Hydrochloride is the principal and largest component. The release
mechanism appears to be diffusion. Hydroxypropyl Methyl Cellulose,
Ethyl Cellulose and Carnauba Wax appear to be the release
retardants. Magnesium Stearate 1s the lubricant, Dimethyl
polysiloxane is a prosthetic aid, Calcium Silicate is an excipient
and Vanillin is the flavor.

Table T-1

Granulation Ingredients: mg/tab Prodn. Scale Up
Procainamide HC1l 1000.0
Magnesium Stearate

Carnauba Wax

Ethyl Cellulose

Calcium Silicate (Syn)

Dimethylphthalate

Coating Ingredients:

Isopropyl Alcohol

Dimethyl Polysiloxane

Purified Water

Hydroxypropylmethyl Cellulose

Vanillin

Opadry--Red

Total Weight 1207.75mg
* Removed during processing
** Opadry--Red consists of

Hydroxypropylmethyl Cellulose
FD & C Red No.L40
Polyethylene Glycol

Titanium Dioxide

Polysorbate 80

i

Total Opadry--Red



IV.BIO-STUDY NO.P95-379, MULTIPLE DOSE BIOQEQUIVALENCY S Y

A. TITLE : A multiple dose relative bicavailability study of
Procainamide Hydrochloride 1000 mg (extended release) tablets under
fasting conditions.

B. STUDY INVESTIGATORS AND CONTRACT LABORATORIES

la. Study Sub-Investigator
1b. Medical Investigator

2. Bio-Study Site and Laboratory

3. Analytical Investigator

4. Analytical Site and Laboratory

5. Study Dates : Period I Dec.07-09, 1995
Period II Dec.l4-16, 1995

C. STUDY OBJECTIVE : To compare the relative bicavailability of
procainamide hydrochloride extended release 1000mg tablets (Copley
Pharmaceuticals, Inc.) with that of Procan® SR 1000mg tablets
(Parke-Davis, Division of Warner-Lambert Company) in healthy male
volunteers under multiple dose conditions using a randomized
crossover design.

D. S8 Y DESIGN AND NUMBER OF SUBJECTS : This was a two-way
multiple dose, open label, two-period, two-sequence crossover study
in 24 healthy male volunteers with a one week washout period.
Twenty-four (24) subjects were recruited in the study. All twenty-
four (24) subjects were dosed in Period I of the study. Twenty-
three (23) of the twenty-four (24) subjects completed the study.
Subject #18, failed to report to the clinical research unit for
period II dosing, secondary to an illness unrelated to the study
drug and was withdrawn from the study. The serum samples from
Twenty-three (23) subjects were assayed for procainamide and n-
acetyl procainamide.

E. SUBJECT SELECTION/EXCIUSION CRITERIA

Volunteers were included in the study if they met the following
requirements:

1. Healthy males between the ages 18-50 inclusive. The weight range
was not more than + 15% for height and body frame as per desirable
weights for men -1983, Metropolitan height and weight table.
Volunteers with a body weight less than 60 kgs (132 1lbs) were
excluded from the study.



2. Volunteers succesfully completing the General physical
Examination criterion for clinical measurements. The clinical

chemistry measurements criterion included a) Hematology
Hemoglobin, Hematocrit, WBC count with differential, RBC count and
platelet count, b) Clinical Chemistry : serum creatinine, BUN,

glucose, SGOT, SGPT, total bilirubin and alkaline phosphatase, c)
HIV 1 and HIV 2 antibody and Hepatitis B surface antigen screens,
d) Urinalysis : pH, specific gravity, protein, glucose, ketone,
bilirubin, occult blood and cells, e) Urine drug screen : ethyl
alcohol, barbiturates, benzodiazepines, cannabinoids, cocaine
metabolite, opiates and phencyclidine.

Volunteers were excluded from the study for the following:

1. Recent history of alcohol or drug addiction or abuse.

2. Cinically significant disorders involving gastrointestinal,
renal, hepatic, neurclogical, respiratory, endocrine, ocular,
hematological, psychological or cardiovascular disease.

3. Clinical laboratory values falling outside the normal range even
after retesting.

4. A positive hepatitis B surface antigen or a reactive HIV 1 and
HIV 2 antibody screen.

5. History of allergic responses to the class of drug being tested.
6. Clinically significant allergies including drug allergies.

7. Clinically significant illness during the 4 weeks prior to
period I dosing.

8. Subjects currently using tobacco products.

9. Subjects exposed to known hepatic enzyme inducing or inhibition
agents within 30 days prior to dosing.

10. Subjects who have donated >150ml blood less than a month prior
to the start of the study.

11. Subjects who have donated plasma (e.g.plasmapheresis) within 14
days prior to Period I dosing.

12. Subjects who have taken an investigational drug within 30 days
prior to the start of the study.

13. Subjects who report taking any prescription drug in the 14 days
prior to period I dosing.

F. SUBJECT RESTRICTIONS : The following restrictions were put on
the subjects throughout the study:
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1. No other medication including the OTC products, within one week
prior to the start of the study.

2. No consumption of caffeine and/or xanthine containing products
(i.e. coffee, tea, chocolate and caffeine containing sodas, colas
etc.) for at least 2 days prior to days on which they are to be
dosed and during the confinement pericds of the study.

3. No consumption of alcohol from at least two days prior to days
on which they were to be dosed and during the periods when blood
samples were collected.

The volunteers violating any of the above restrictions could be
excluded or dropped from the study at the discretion of the
clinical investigator.

G. STUDY SCHEDULES

1. Methods : The study subjects were confined to study site at
least 10 hours prior to dose 1 until at least 8 hours after dose 7.
In every study period, depending on the randomization sequence,
each study subject was administered either the test or reference
1000 mg procainamide ER formulation, in a g.8 hours dosing regimen
for a total of seven doses. Each dose was administered with 240mL
of water at room temperature. Subjects fasted from 10 hours prior
to dose 7 administration until 4 hours after dose 7. Subjects were
served standardized meals and beverages during the confinement
period at the pre-specified times. The meals were same in content
and quantity during each confinement period. The study flow chart
is given in Attachment 'A' for convenience.

2. Randomization Schedule

Treatment
Phase I Phase II Volunteer Number
A B i1, 3, 4, 6, 12, 13, 14, 18, 19, 21,
23, 24
B A 2, 5, 7, 8, 9, i0, 11, 15, 1le, 17, 20,
22

3. Blood Sampling : A total of eighteen (18) blood samples, (10ml
each time) were collected for assay immediately prior to Dose 1, 4,
5, 6 and 7 and following dose 7 administration at 0.5, 1.0, 1.5,
2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0 and 8.0hr.The samples were
allowed to clot, the serum samples were separated and frozen and
stored at or below -20°C until shipment for the analysis.

H. DRUG TREATMENTS
1. TEST PRODUCT A : Procainamide Hydrochloride oral ER Tablet,
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1000mg (Copley Pharm.), Lot #117Z02, Assay Potency=98.5%, Batch
Size=125,000 units, Expiration date : May 1996 (a 2-year expiration
date has been given by Chemistry Division, as per Dr.Sema Basaran).

2. REFERENCE PRODUCT B : Procam® oral SR Tablet, 1000mg (Parke-
Davis), Lot #8934D, Assay Potency=100.3%, Expiry date: 01/96

I. ASSAY METHODOLOGY : The following assay methodology may be a
proprietary information of the firm and therefore should not be

released under the F.O0.I.



J. PHARMACOKINETICS AND STATISTICS : The analytical data was used
to calculate the following pharmacokinetic parameters: AUC ;..¢
area under the curve under one dosing interval, Cmax at s%ea&y
state, Tmax at steady state, Cmin at steady state, Caverage at
steady state and DGF i.e. degree of fluctuation at steady state.
The pharmacokinetic parameters with and without logarithmic
conversion and serum levels, were statistically evaluated by ANOVA
for differences due to treatments, study days, dosing sequence and
subjects within sequence. The 90% confidence interval (Two-one
sided test) was used with LSMEANS and standard error of estimate
for comparing the mean pharmacokinetic parameters.

K. RESULTS OF THE BIOEQUIVALENCY STUDY : The mean serum levels of
procainamide corresponding to the test and reference treatments are
given in Table 1.1. A comparative evaluation of the mean
pharmacckinetic parameters of procainamide is given in Table 1.2.
The mean serum levels of N-Acetyl procainamide corresponding to the
test and the reference treatments are given in Table 1.3. A
comparative evaluation of the mean pharmacokinetic parameters of N-
Acetyl procainamide is given in Table 1.4. The mean serum
concentration vs time plots for the drug and the metabolite are
given in Attachments 1.5 and 1.6 respectively.



Table 1.1: Procainamide mean serum levels (ug/ml) with (std),

(N=23)
Time (hr) Test (Copley) Reference
(Parke-Davis)

0.0 0.0 (---) 0.0 (---)

24 2.105 (0.427) 2.253 (0.601)
32 1.913 (0.396) 1.936 (0.399)
40 1.802 (0.406) 1.928 (0.554)
48 2.308 (0.418) 2.390 (0.496)
48.5 3.028 (0.641) 3.051 (0.658)
49 3.490 (0.705) 3.511 (0.665)
49.5 3.727 (0.626) 3.716 (0.670)
50 3.793 (0.618) 3.823 (0.651)
50.5 3.787 (0.545) 3.875 (0.684)
51 3.645 (0.560) 3.707 (0.613)
51.5 3.470 (0.630) 3.573 (0.583)
52 3.290 (0.605) 3.408 (0.609)
52.5 3.183 (0.616) 3.268 (0.582)
53 2.983 (0.650) 3.051 (0.599)
54 2.634 (0.578) 2.605 (0.475)
56 2.001 (0.450) 1.976 (0.419)




Table 1.2

: Procainamide LSMEAN Parameters (N=23)

PK Parameter - Test Reference | Ratio 90% Con.Int.
’ *#100
AUC 24 .45 24.79% 98.6
-'l‘ f
ug*%f?ml
Cmaxss, ug/ml 3.998 4.026 99.3
Tmaxss, hr 2.074 2.028 102
Cminss, ug/ml 2.309 2.392 96.5
Cavgss, ug/ml 3.056 3.098 98.6
DGFlu. 55.73 53.12 105
LnAUC, ;.. 3.183, 3.197, 95.5-102
*GQeometric 24 .12%* 24.47* 98.6*
Mean
LnCmaxss, 1.375, 1.380, 96.3-103
*Geometric 3.954+* 3.975%* 99 .5%
Mean
LnCavgss, 1.103, 1.118, 95.5-102
*Geometric 3.015%* 3.059* 98.6*
Mean




Table 1.3: N-Acetyl Procainamide mean serum levels (ug/ml) with
(std), (N=23)

Time (hr) Tést (Copley) Reference
(Parke-Davis)

0.0 0.0 (~--) 0.0 (---)
24 1.747(0.600) 1.783(0.638)
32 1.884(0.599) 1.973(0.693)
40 1.814(0.637) 1.902(0.729)
48 2.107(0.792) 2.167(0.789)
48.5 2.208(0.853) 2.230(0.818)
49 2.353(0.898) 2.392(0.860)
49.5 2.459(0.937) 2.481(0.908)
50 2.492(0.951) 2.512(0.935)
50.5 2.510(0.922) 2.577(0.926)
51 2.540(0.917) 2.597(0.933)
51.5 2.526(0.895) 2.601(0.911)
52 2.522(0.890) 2.604(0.918)
52.5 2.508(0.893) 2.603(0.931)
53 2.496(0.873) 2.567(0.887)
54 2.388(0.827) 2.437(0.864)
56 2.189(0.769) 2.231(0.810)
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Table 1.4 :

N-acetyl procainamide LSMEAN Parameters (N=23)

PK Parameter -Test Reference | Ratio 90% Con.Int.
' ’ *100
AUC 18.249 19.696 897.7
.T 1
ug*%f?ml
Cmaxss, ug/ml 2.629 2.694 97.6
Tmaxss, hr 3.371 3.754 89.8
Cminss, ug/ml 2.112 2.170 97.3
Cavgss, ug/ml 2.406 2.462 97.7
DGF1lu. 22.253 21.719 102
LnAUCq ;.. 2.886, 2.912, 94.8-100
*Geometric 17.914%* 18.400* | 97.4*
Mean
LnCmaxss, 0.897, 0.924, 94 .4-100
*Geometric 2.451~* 2.520%* 97.3%
Mean
LnCavgss, 0.806, 0.833, 94.8-100 Aﬂ
*Geometric 2.239* 2.300%* 97.4%*
Mean
L —

L. COMMENTS ON THE STUDY The mean test and reference levels of
procainamide, N-acetyl procainamide and the respective standard
deviations are comparable across the ¢two formulations. The
untransformed and log transformed confidence intervals of all the
mean pharmacokinetic parameters for both the drug and the active
metabolite are within the 80-125% regulatory limits (for log-
transformed parameters) of the two one sided test, suggesting
equivalence of the two formulations under the multiple dose steady
state conditions. The Cmax and Tmax values are similar suggesting
comparable absorption.

Though, the subject population are different, a cursary comparison
of the AUC,,. parameter of the fasting study to AUC,, of
procainamide and N-acetyl procainamide of the present multipie dose
study indicated similar extent of absorption.

M. ADVERSE EVENTS A total of 19 adverse events were reported in
nine out of twenty-four subjects dosed in both periods. The events
which occurred with similar frequency for both periods included
asthenia, dizziness, headache, malaise, pharyngitis, sweating and
vomiting and dyspepsia. The events did not result in any dropouts.
All the events were categorized as non-serious, with mild to
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moderate intensity. Though, the frequency was greater with the test
formulation compared to the reference, the events were judged to
have a possible or no relationship to the studied drug and in most
cases no countermeasures were necessary to address them.

V.DISSOLUTION : In the current application, the firm is seeking a
revision of its earlier position on the dissoclution specifications.
The firm is now requesting "a revision to the ANDA specification to
meet USP 23, test #5 for 750 mg specifications" as against "USP 23,
test #5 for 500 mg specifications" sought earlier. To support the
new claim, the firm has stated that "Since the

that test #5 (under
750 mg tablet) is an appropriate dissolution specification for this
product".

Background : USP recommends the following #5 and #6 drug release
tests to be used for procainamide hydrochloride ER formulations.

Test 5

Apparatus: USP XXII Apparatus II (paddle)

Speed: S0rpm

Medium: 0.1N HCl and Phosphate Buffer pH 7.5

Sample Times : 1 hour, 4 hours, 6 hours and 8 hours.
Volume: 1000ml in both cases

The recommended tolerances are as follows:
For 500 mg tablet;

Time Amount Dissolved

ihr
4hr
6hr
8hr

For 750 mg tablet;

Time Amount Dissolved
lhr

4hr

6hr

8hr

Test 6

Apparatus: USP XXII Apparatus II (paddle)
Speed: 50rpm
Medium: 0.1N HC1l and Phosphate Buffer pH 7.5
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Volume: 1000ml in both cases
Sample Times : 1 hour, 4 hours and 8 hours.

For 500 mg tablet;
Time Amount Dissolwved

lhr
4hr
8hr

For 750 mg tablet;

Time Amount Dissolved

lhr
4hr
8hr

In the original application, the firm had used the dissolution
method as per USP procainamide hydrochloride ER tablet dissolution
Test #5 for the 500mg strength tablets (p.1296). The firm had used
1000ml volume as specified in "Method B under Delayed release
(Enteric Coated) Articles--General Drug Release Standard"” of USP 23
(p.1796) . In the deficiency letter dated 09/14/95, the firm was
asked to provide the explanation regarding choosing drug release
test #5 based on the dissolution results at 8 hours instead of say
test #6 for 750mg. The firm has submitted a detailed response as
seen in Attachment 'B'. Essentially, the firm has stated that the
decision to go for test #5 was based on the accelerated stability
data in addition to the comparative dissolution data. The firm is
now proposing the dissolution specifications as per the USP Test #5
specifications recommended for 750 mg formulation.

A. RESULTS OF THE DISSOLUTION TESTING : The comparative dissolution
results are documented in Table D1.

B. COMMENT ABOUT THE DISSOLUTION TESTING

The dissolution testing is as per USP 23 Test #5 recommendations
and is acceptable. The dissolved amounts meet the the USP
recommended specifications for 750 mg strength.
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VI.RECOMMENDATIONS

1. The multiple dose bioequivalency study conducted by Copley
Pharmaceuticals on its 1000mg Procainamide Hydrochloride ER tablet,
comparing it to Procan®, 1000mg SR tablet has been found acceptable
by the Division of Bicequivalence.

2. The firm has previously conducted acceptable 'fasting' and 'food
challenge' in-vivo bicequivalency studies (submission dated July 5,
1994), comparing the test product with Park-Davis's Procant 1000
mg SR tablet. The firm's Procainamide hydrochloride, 1000 mg ER
tablet is deemed biocequivalent to Procan®, 1000 mg SR tablet.

3. The dissolution testing data conducted by Copley Pharmaceuticals
on its Procainamide Hydrochloride 1000mg ER tablet, lot # 117Z02 is
acceptable. The dissolution testing should be conducted in 1000 ml
of 0.1N HCl and 1000 ml of pH 7.5 phosphate buffer at 37°C using
USP XXIII apparatus II (paddle) at 50 rpm. The test product should
meet the following specifications:

Medium Time (hr) Amount Dissolved

0.1N HCl ihr

0.05M Phosphate Buffer at pH 7.5

4hr
ehr
8hr not less than

4. From the Bioequivalence point of view, the firm has met the
requirements of ipn-vivo biocequivalency and in-vitro dissolution
testing, and the application is acceptable.

Pradeep /M. Sathe, Ph.D.
Division of Bicequivalence,

Review Branch I.
RD INITIALED BY YCHUANG \
FT INITIALED BY YCHUANG - “’/11 (a4

Concur: ﬂ}—QalMawl_:_ Date: [0]28]96
Rabindra Patnaik, Ph.D. T
Acting Director, Division of Bicegquivalence

cc: ANDA #40-111 (Original, Duplicate), HFD-652 (Y.C.Huang, Sathe),
Drug File, Division File.
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Table D1. 1In Vitro Dissolution Testing

Dose Strength: 1000 mg

ANDA No.: 40-111

Firm: Copley Pharmaceuticals Inc.
Submission Date: April 19, 1996

Drug (Generic Name) : Procainamide Hydrochloride, sustained release

I. conditions for Dissoluticn Testing:

USP XXII Paddle: Method II RPM: 50
No. Units Tested: 12

and 8hr, Volume: 1000ml for both medias.
Specifications: at 1lhr within ~ at 4hr within
at 6hr within and at 8hr NLT

Reference Drug: Procan® SR tablet by Parke Davis
Assay Methodology:

Medium: 0.1N HCl at 1hr and pH 7.5 Phosphate buffer at 4, 6

II. Results of In Vitro Dissolution Testing:
Sampling Test Product: Procainamide Reference Product: Procam® SR
Times Hydrochloride ER Tablet tablet
J(Minutes) Lot #117202 Lot #08934D
f Strength (1000mg) Strength (1000mg)
0.1N HC1 Mean % Range $CV Mean % Range %¥CV
15 20.1 2.0 19.9 4.0
30 29.1 1.4 29.6 2.4
45 35.4 1.1 35.9 2.2
60 40.3 1.2 40.8 1.7
0.05M
Phosphate
Buffer pH
7.5
120 56.6 1.4 57.2
240 71.6 1.3 72.2 1.4
360 81.1 1.1 81.7
480 87.2 1.3 88.1 1.2
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Copley'P.harmaccutical. Inc. . VER: 11-17-9>
[PRACS P95-379] Carlson “

B. Schematic 2: Subject Flow Sheet By Period . )

A Relative Bioavailability Study of Procainamide 1000 mg Tablets

Under Fasting Conditions
STUDY TIME DOSE BLOOD BLOOD QUERY ECG VITAL FLUID MEALS SUBJECT
DAY SAMPLE  COLLECTION FOR SIGNS INTAKE INTTIALS
NUMBER TIME ADVERSE
EVENTS
Day -1 &7 2100 ( 9:00) ** Reportio [osumte **
** Site Orientation, Review of Study and Consent Document®*® X
2330 (11:30) ** Retire *°
Dayt &8 0645 Wake-Up
0700 X X
0800 1 1 0:00 240 mL
1000 240 mL
1215 480 mL Lunch —
1300 5:00 X
1400 ( 2:00) 240 mL _—
1600 ( 4:00) 2 8:00 240 mL —
1630 ( 4:30) 240 mL Snack
1815 ( 6:15) 480 mL Dinner -
2000 ( 8:00) 12:00 X X 240 mL -
2230 (10:30) 240 mL Snack
Day2&9 2400 (12:00) 3 16:00 240 mL
0800 4 2 24:00 X X 240 mL -
1000 240 mL -
1215 430ml  Lunch
1400 ( 2:00) 240 mL
1600 ( 4:00) 5 3 32:00 240 mL
1630 ( 4:30) 240 mL Snack
1815 ( 6:15) 480 mL Dinner
2000 ( 8:00) 36:00 X X X 240 mL —
2230 (10:30) 240 mL Snack
Day3 & 10 2400 (12:00) 6 4 240 mL —
0645 Wake-Up
0800 7 5 48:00 X X —
0830 6 48:30 -
0900 7 49:00
0930 3 49:30
1000 9 50:00 240 mL
1030 10 50:30 -
1100 o 51:00 -
1130 12 51:30 R
1200 13 52:00
1215 480mlL  Lunch
1230 14 52:30 -
1300 ( 1:00) 15 53:00 _—
1400 ( 2:00) 16 54:00 I
1600 ( 4:00) 17 56:00 X X X —

(May leave Institute after the 56 hour blood sample collection)
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